Bi & B ¥ & 31 %1

Studies on the Substi{nted Benzyl Esters of Chrysanthemic Acid. Yoshio Karsupa, Hiroshi
Oaami (Research Laboratory of Dainippon Jotyugiku Co. Ltd., Osaka) Received November 29,
1965. Botyu-Kagaku, 31, 30. 1965 (with English Summary, 33)
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Addition in proof : After having submitted this manuscript to this journal, the authors learned
that Dr. Elliott ef al also had synthesized the same compound independently and published thlir
results of bioassay in Nature, 207, 938 (1965). Our application of Japanese patent for this synthesis

had been filed in Japan,
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chrysanthemates |3 alkyl QU LEL AL B2 - T
[BUUTH4 23ENIETR Y 2%, BEERIAUIAMEZIR
WD LN TV D,

OIRARMIC R+ INK, bromobenzene (1] % gk
MOTFETRFEILL TS5 S 1, 4-dibromobenzene
CI) % Grignard &Iz X b allyl bromide 2441
X#C 4-allyl-bromobenze {1 %#{37:. CIJ)» IR
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(3360cm=-1) Frudyt vinyl (910, 992cm™?) %#7RL,
Z o alcohol | 3, 5-dinitrobenzoate, mp 80. 5~81,5°
#5 x 7=, dl-cis, trans chrysanthemic acid % pet.
ether f1¢ SOCY, & FIGX4+T dl-cis, trans chry-
santhemoyl chloride (V) %43, (V) % dry benzene
¢ pyridine Z4AMIME LTIV LG S®TH
%2 benathrin (V) %137,
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(1) Benathrin O&RK

1, 4-Dibromobenzene ([ )

4000
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% 45~50° IR L ORI AN R+ 5. 1T
T, L 75° £ ChiFCRUb 25T 5. ik
L 72514 benzene IZfEMEL, 20% NaOH THRK
ISRFEBRE L, KL, AL AGEIL T 1, 4-dibromo-
benzene (1) 62g %147, (V¥ 8895, bp218°, mp
87~88°,

4-Allyl-bromobenzene ([ )

Mg 6g & tetrahydrofuran 100g rjiz &t DRI %
ARINEARRR U 755 & 1 FiC 18 1, 4-dibromoben-
zene (] ) 55 % tetrahydrofuran 80g iZiARL 723
DEETT 5. WFRTHRINCOD TN, kit
17%. >\ allyl bromide 42g % 38 Grignard 3%
A F LTI T L, B30 SR+ 5. /G
BV AT L T 4-allyl-bromobenzone (I J
378 %13 %5. UHK 81%, bp 94~96°/12mm, IR-
spectrum |} Fig. B4,

4-Allylbenzyl alcohol (V)

Mg 1. 3g & tetrahydrofuran '100g izt ORI
T ANINEABIR U 70 & 81T ic g 4-allyl-bromo-
benzene (1] 10g % tetrahydrofuran 20g iZ{AfEL
L OEHTT S, WTFATHRIGS LI ITRSH R
#EiF 5. 2T HCHO gas £y 3MFIMFAL, UG
BV T TI A L ¢ 4-allylbenzyl alcohol L[V)
4.7¢ %195, H¥L 62%, bp 115~117°/8 mm, 3,5-
dinitrobenzoate mp 80.5~81.5° (Anal. Found. C,
59.67 ; H, 4.27 ; N, 8.17 ; Caled. for CyH,OsNs ;
C,59.65; H,4.12 ; N, 8.18)
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Transmission

Infra-red spectra of a) 4-allyl-bromobenzene, b) 4-allylbenzyl alcohol,

c) 4-allylbenzyl chrysanthemate
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44A11ylbénzyl chrysanthemate (Benéthrin) v
_ L2 4-allylbenzyl alcohol (V] 2.2g % 15ml o
dry benzene ZHRL, hicf#EaB#IE LT dry
pyridine 2m! #fnx di-cis, trans-chrysanthemoyl
chloride (V) 3g % dry benzene ic{&fRL 7= D&
In3 2% & pyridine hydrochloride O#ERMBHTHT 5.
WL THEW - ®HE L 2% pyridine hydro-
chloride % FgJL 7= benzene ¥W & 7K, BEHK, i
RO DIRIC X < PeEL, HERERET N Kt
MU >R (8 50° LUF) TEMEL, KRB
7z 4-allylbenzyl chrysanthemate".EV[j (benathrin)
4g %195, IUELFA & BRI, bp 140~141°/0. 21' mm,
'n1.5162. IR-spectrum i} Fig. .

(é) 4-Alkylbenzyl chrysanthemate D&%

4~Alkylbenzyl alcohol & dl-cis, trans-chrysan-
themoyl chloride 7> & |37 benathrin & [H UK X b
4-alkylbenzyl chrysanthemate %18%.

4-Ethylbenzyl chrysanthemafe

Table 1,

bp 126~127°/0.20mm, ny 1,5137.

4-Propylbenzyl chrysanthemate
bp 134~135°/0. 23mm, n& 1.5108.

4-Butylbenzyl chrysanthemate
bp 136~137°/0. 25mm, nk 1. 5064,

(3) Benathrin DiEPIRER

208 ¢ {1732 benathrin, 4-alkylbenzyl chrysanthe-
mates (4-ethyl-, 4-propyl-, 4-butyl-) UM iZE%EY)
BTH D a-dl-trans allethrin % acetone JF & L T
HaoBEOLOEHRBL .

B SRR X - THB Lo 4 =8z Musca
domestica vicina Macq. OFHb#: 4~5 HBR Dtk%
[EIRCHRELL, acetone ZJHVCIETMEICBL 72
$K¥% 0.00089m/ % micrometer syringe 12 X b ¥
WHRICAHEL 7. MEUCERL Tl oR I T el
o e BERRENL T, LolEHidssisteda 101
Thotz WHPMFRREEZ < b Y DL ANNEEIOW
PR L LTS X, B (25~27°) KR\ T30RHD

Concentration-knock-down and concentration-mortality of adults of the

common house fly, Musca domestica vicina Macq. for a-dl-trans allethrin and
4-allylbenzyl chrysanthemates (Benathrin) applied topically in acetone solution.

: : Number of Knock-down in Mortality in

Material Concentration insects 30 minutes 1 day

2/1 mg/ml 80 93.8% 68.8%
. 1/1 80 73.8 3.3
a-dl-trans allethrin 1/2 80 60.0 20,0
1/4 80 33.8 12.5
1/8 80 21.3 3.8
2/1 80 100.0 100.0
1/1 80 96.3 100.0
Benathrin 1/2 80 88.8 96.3
1/4 80 45.0 73.8
1/8 80 26. 3 40,0

Table 2. Effectiveness of a-d/-trans allethrin, benathrin and 4-alkylbenzyl

chrysanthemates to adults of the common house fly, Musca domestica vicina
Macq. applied topically in acetone solution.

Knock-down (after 30 minutes) Mortality (after 24 houré)
Material KD-5% Relative D% Relative
effectiveness effectiveness
a-dl-trans allethrin 0.347r/fly 1.00 1. 20 r/fly 1.00
benathrin 0.20 1.70 0.13 9.23
4-ethylbenzyl
chrysanthemate 0.31 0.97 0. 69 2.55
4-propylbenzyl
chrysanthemate 4.32 0.06 1.35 1.33
4-butylbenzyl
chrysanthemate 129. 30 0.002 19.20 0.06
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Summary

Exploratory studies have been made with
sﬁbstituted benzyl esters of chrysanthemic acid
in search for effective insecticides, Of many benzyl
chrysanthemates synthesized, 4-allylbenzyl chry-
santhemate was found to show a high insecticidal
activity and was designated as “Benathrin”,
Benathrin was as 1.7 times toxic in knock-down
and 9.2 times toxic in mortality as a-dl-frans
allethrin to adult house fly, Musca domestica
vicina Maq., when applied topically in acetone
solution,

Studies on Saligenin Cyclic Phosphorus Esters with Insecticidal Activity. Part X. Synergism
of Malathion against Susceptible and Resistant Insects. Morifusa Eto, Yasuyoshi Osmima, Setuo
Kirakara®, Fumikazu Tavaka* and Ken'ichi Kosima* (Department of Agricultural Chemistry,
Kyushu University, Fukuoka and *Institute of Agricultural Chemicals, Toa Noyaku Co. Ltd.,
Odawara) Received November 30, 1965. Botyu-Kagaku, 31, 33. 1965.
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Certain organophosphorus compounds increase
the toxicity of malathion (O, O-dimethyl S-(1, 2~
biscarboethoxyethyl) phosphorodithioate) to mam-
mals?, EPN (ethyl p-nitrophenyl phenylphos-
phonothionate)?’ and TOCP (tri-o-tolyl phosphate)®
are well known examples. For insects, particularly
resistant strains, several synergists of malathion
have been reported : propyl paraoxon (dipropyl
p-nitrophenyl phosphate)?®, EPN and its oxoana-
log® for house fly ; tributyl phosphorotrithioate
and its some related substances for house fly and
mosquito®” ; EPN for mosquito®; Dibrom (1, 2-
dibromo-2, 2-dichloroethyl dimethyl phosphate)
for green rice leafhopper®, Allof these phosphorus
compounds are known as inhibititors of ali-esterase
or related hydrolases at least in vivo condition. .

Although TOCP itself is not the inhibitor in

vitro'®, it is metabolized in vivo to active anti-
esterase agents, i.e., saligenin cyclic phosphates
1,12 A series of saligenin cyclic phosphorus esters
have been synthetically prepared!%1¥and examimed
for biological activities. Aryl derivatives were
selective inhibitors of ali-eaterase!® and appeared
to be synergistic with malathion!'®, whereas small
alkyl derivatives were highly insecticidal'®,
Results of investigations on the synergistic
activities of some saligenin cyclic phosphorus
esters against resistant insects are presented in
this papar, It was observed that 7-methyl-
2-phenyl-4H-1, 3, 2-benzodioxaphosphorin-2-oxide
(VII) was a quite effective synergist of malathion,

Materials and Methods

Chemicals ; Samples except Compound III were
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